Introduction
Significant hepatotoxicity in the absence of renal impairment is common in paracetamol poisoning.' Acute renal failure occurs following approximately 1% of overdoses involving paracetamol."2 In these cases, the patients generally have hepatic failure or substantial biochemical evidence of hepatic damage.'-5 To our knowledge there is only one report of a case with acute renal impairment due to paracetamol ingestion occurring in the absence of hepatotoxicity. 6 We report an additional case of an intentional paracetamol overdose, in which over 500 mg paracetamol/kg was claimed to have been ingested. The patient had no biochemical evidence of hepatotoxicity, but acute renal impairment occurred.
Case report
The patient is a 15 year old Vietnamese female who ingested 50-60 325 mg paracetamol tablets with no other medication or alcohol, following a dispute with her family. She presented 15 hours following the ingestion of the tablets with complaints of dizziness, mild abdominal pain and nausea, but no vomiting. She had previously been well, on no medication, and denied consumption of illicit drugs. There was no personal or family history of renal or psychiatric illness.
On presentation, she was in no distress -pulse 84/min, blood pressure 110/84 mmHg, temperature 37.3°C and weight 38.5 kg. The rest ofthe examination was within normal limits apart from mild right upper abdominal tenderness and some right flank tenderness. She was treated with N-acetylcysteine 6 g intravenously over 15 minutes, followed by 2 g intravenously over 4 hours and a subsequent intravenous infusion of N-acetylcysteine of 4 g over 16 hours. Her paracetamol level was 181 ymol/l (27.3 mg/l) on presentation, and was less than 33 iLmol/l (5.0 mg/1) following the Nacetylcysteine infusion. Initial laboratory investigations revealed the following: sodium 141 mmol/l, potassium 3.3 mmol/l, carbon dioxide 23 mmol/l, chloride 108 mmol/l, creatinine 68 ftmol/l, urea 4.6 mmol/l, glucose 7.5 mmol/l, total protein 73 g/l, albumin 38 g/l, calcium 2.25 mmol/l, inorganic phosphate 1.14 mmol/l, cholesterol 4.36 mmol/l, urate 362 ttmol/l, total bilirubin 9,umol/l, alkaline phosphatase 96 U/l, creatine kinase 55 U/1, lactate dehydrogenase 116 U/1, aspartate transaminase 10 U/1, prothrombin time 13 s (control 12.5 s, INR 1.11), white blood cell count 5 x 109/l, haemoglobin 134 g/l, haematocrit 0.382, platelet count 316 x 109/l. The initial urinalysis was performed on day two of the admission and was normal apart from 2 + proteinuria.
The patient continued to have mild abdominal pain and nausea without emesis for the first 4-5 days following admission but ingested food and fluids freely. The only medication she received apart from intravenous N-acetylcysteine (with 1.4 1 fluid) was a single intramuscular dimenhydrinate injection on the day of admission. There was no clinical evidence of dehydration or reduction in intravascular volume during the admission. The patient was followed closely with daily assessment of serum electrolytes, creatinine, biochemistry and prothrombin time, due to the quantity of paracetamol claimed to have been ingested (> 500 mg/kg). The results of the serum alkaline phosphatase, aspartate transaminase, urea and creatinine can be seen in Figure 1 . The serum creatinine started to rise on the third day of admission, peaking on the fourth day. At this time, urinary and serum electrolytes and creatinine were performed, which revealed a fractional excretion of sodium of 0.4% with a urine sodium of 15 mmol/l. The fractional excretion of potassium was 11.4% with a plasma potassium of 3.3 mmol/l. Her calculated creatinine clearance, based on the Cockcroft-Gault formula7 and corrected for body surface area, decreased from 98.6 ml/min on the day of admission to 39.2 ml/min on day 4 of the admission. There was no evidence of a reduction of intravascular volume or renal hypoperfusion from admission to the 4th hospital day based on changes in the urea to creatinine ratio (0.068 vs 0.065 (plasma urea mmol/l: plasma creatinine JLmol/l)), serum albumin (38 vs 34 g/l) or haematocrit (0.382 vs 0.339). A urinalysis performed on day 4 was reported to be normal apart from 1 + proteinuria and 5-10 epithelial cells/high power field. An ultrasound of the kidneys was performed on day 5, which revealed increased echogenicity of the cortical region of the kidney, but was otherwise normal. Following day 4 the creatinine decreased but did not return to the initial level (Figure 1) . The results of other biochemical measurements and prothrombin time measurements revealed no significant changes apart from an increase in inorganic phosphate peaking on day 4 (1.8 mmol/l).
Discussion
Renal dysfunction in paracetamol overdose has been well described in both humans and in animal models.2'4'5'7 The renal impairment is due to acute tubular necrosis clinically and histologically.2457 The renal dysfunction in this case is consistent with paracetamol toxicity." 4'5'6 Other causal factors appear to be less likely although they cannot be excluded without a renal biopsy. There was no clinical evidence of hypovolaemia except the low fractional excretion of sodium to suggest significant pre-renal impairment. Based on the changes in urea to creatinine ratio, serum albumin and haematocrit there was a slight increase in circulating blood volume. Furthermore, the patient had no predisposition to dehydration. While the presence of proteinuria raises the possibility of pre-existing renal disease, her admission serum creatinines and estimated creatinine clearances were normal. Further, the initial proteinuric sample was obtained almost 36 hours after the overdose and could represent paracetamol nephrotoxicity. In other reports of paracetamol-induced renal failure, proteinuria and hypokalaemia have been noted.3-5 These findings may be early indicators of paracetamol nephrotoxicity. The reason this patient developed nephrotoxicity without hepatotoxicity is not clear. The nephrotoxicity of paracetamol, similar to the hepatotoxicity, is felt to be due to the formation of toxic metabolites following metabolism of paracetamol by the P-450 enzyme system.8 In this case, a subclinical degree of renal hypoperfusion is possible in view of the reduced fractional excretion of sodium. This could have increased the nephrotoxicity of paracetamol through increased tubular re-absorption of paracetamol and its metabolites. In addition, the liver has higher activities of the enzymes glutathione transferase9 and phenol sulphotransferase.'°"' compared to the kidney. These enzymes prevent the formation of or 'detoxify' the reactive paracetamol metabolites.'2 Moreover, glutathione transferase9 and phenol sulphotransferases'"'" require the co-substrates glutathione and sulphate which are depleted in overdoses of paracetamol. Administration of N-acetylcysteine repletes the sulphate'2 and glutathione levels'3 thereby increasing the detoxification of paracetamol. N-acetylcysteine may be more effective at reducing hepatotoxicity. 6 The loss of more than 60% of renal function in this case was non-oliguric and asymptomatic, and without close biochemical follow-up would not have been observed. Nephrotoxicity may occur more frequently with paracetamol overdoses than is currently reported.
